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Peta-scale GPU Applicatio
on TSUBAME
High-productivity framework

Phase-field simul weather prediction code AS

Skillful programming techniques are required for obtaining good parallel
efficiency on GPU supercomputers. The Japan Meteorological Agency is
: L . developing a next-generation high-resolution meso-scale weather prediction
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The mechanical properties of metal materials largely depend on their
intrinsic internal microstructures. The phase-field simulation is the most
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Framework-based weather prediction code ASUCA
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Number of GPUs
ASUCA real operation to describe a

Dendritic growth in the binary alloy typhoon over Japan with 5,376 x 4,800 x 57  Strong scaling results of ASUCA.

Pt APl solidification with 4096 x 1024 x 4096 (768 mesh using 672 GPUs of the TSUBAME 2.5.
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The behavior of granular materials and the fluid dynamics can be simulated by using the parti- The lattice Boltzmann method (LBM) is a class of CFD methods that solve
cle method based on the short-range interactions such as DEM (Discrete Element Method ) or SPH the discrete-velocity Boltzmann equation. LBM continuously accesses
(Smoothed Particle Hydrodynamics ). In order to bring the simulation closer to the real phenomena memory with a simple algorithm and is suitable for large-scale computations
for the purpose of quantitative studies, it is necessary to execute large-scale particle-based simula- including com plicated objects.
tions on modern high-performance supercomputers. . — LES lattice Boltzmann method Weak scaling in single precision.
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Large-scale DEM simulations applied to the practical problems
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